Steam and Synthetic Rubber by Lamoreaux, Yvonne
 The Knowledge Bank at The Ohio State University 
Ohio State Engineer 
Title:  Steam and Synthetic Rubber 
Creators:  Lamoreaux, Yvonne  
Issue Date:  1944-04  
Publisher:  Ohio State University, College of Engineering  
Citation:  Ohio State Engineer, vol. 27, no. 5 (April, 1944), 11, 
22.  
URI:  http://hdl.handle.net/1811/36062  
Steam and Synthetic Rubber
By YVONNE LAMOREAUX, E.E. II
WITH the increase in the manufacture ofbutadiene and styrene synthetic rubbers,
new plants are being designed and constructed
employing steam as a source of power, heat, and
refrigeration.
In using steam in the butadiene industry, it
is necessary to bring many things into considera-
tion. Steam for the production of butadiene and
styrene is needed at pressures varying from 75
psi. to 725 psi. By generating steam from 600
to 1200 psi., however, and expanding it through
a steam turbine generator to provide electrical
energy, by driving the compressor to provide re-
frigeration, and by providing heat for the pro-
cess, the steam was made to perform a triple
desupertieater
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duty. The higher the boiler pressure, the greater
the output of by-product power from the turbine
generator unit. By using a moderate tempera-
ture, the use of many critical metals could be
avoided in such parts as boiler super-heater,
turbine casing, steam chest, throttle valve, and
steam piping. High steam pressure, however,
would permit the use of a standard design of
turbine, while low steam pressures require ab-
normally large pipes and steam passages. Con-
sidering all these factors, a highly satisfactory
system has been designed and set up.
A continuous supply of steam is assured by
reducing valve stations with desuperheaters in-
stalled in parallel with the main turbine which
permit 725 psi. of steam to pass directly to the
exhaust. The system is designed both to supply
the necessary heat and steam for the process and
to dispose of impurities which collect in the
drums. To prevent accumulation in the boiler
drums of soluble salts, which carry over in the
steam as a result of excess concentration, part of
the boiler water is blown down. A portion of
this water goes to a high-pressure flash tank,
which is maintained at the same pressure as the
exhaust of the turbine generator unit. This vapor
is used partially to heat the boiler feed. Part
of the remaining blow-down is lead to a low pres-
sure flash tank where additional water is flashed
into steam and admitted to the de-aerating
heater. The remainder gives up heat to the in-
coming boiler feed.
The boiler feed passes through the exchange
heater to the de-aerating heater where it is
heated to approximately 240 °F. After being
thoroughly de-aerated, it enters the boiler feed
pumps. Here, to allow for variations in steam
flow and water flow, a storage tank is incorpor-
ated. Following this, the feed is passed through
a drain cooler and into a high pressure heater
which raises the temperature to 363 °F. before
entering the boiler.
Obviously, the heat from the boiler blow-down
will not be sufficient to heat the boiler feed water.
'ourtesy Westinghouse.
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Additional steam is obtained from the exhaust
of the power house auxiliary drives. Fourteen
auxiliaries, including the boiler feed pump, are
driven by steam turbines. The auxiliaries re-
quire 7600 hp of general purpose turbines. Steam
from these turbines may be obtained either from
the main header, or from the exhaust of the
(Continued on page 22)
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main turbine generator unit. Since header pres-
sure steam results in excess pressure for the
de-aerater, it is employed largely for the auxili-
ary drive. Only under certain conditions ist it
necessary to make up for any deficiency. This
deficiency is taken care of by bringing steam
directly from the exhaust of the turbine gener-
ator.
The steam pressure supplying the process and
high-pressure heater is maintained by means of
an exhaust pressure regulator on the turbine.
This device controls the steam flow through the
turbine, maintaining the desired pressure. Re-
ducing valves maintain the supply to the de-
aerator. Steam is supplied to the butadiene plant
through a combination reducing valve and de-
superheating station.
The excess of electrical power generated by
the main turbine has been distributed by a local
utility. To guarantee continuous functioning of
the utility in case of an interruption of the tie-
line between the utility and the turbine generator
unit, the exhaust pressure can be rendered un-
operative, and the turbine speed governor will
take over and maintain the frequency. In case
of a complete shutdown, the utility will supply
power through an interconnection.
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CUSHIONING Tlaqship£. FOR EASY LANDINGS
in to an easy landing as a
climax to a safe, comfortable flight
is the result of attention to many details.
That "cushioned landing," for example,
is prepared before the flight by a serv-
iceman as pictured above. He is giving
the oleo struts their exact amount of "air
cushion" — and an Airco gas regulator
does the job accurately. The same
method is used for controlling the air
pressure to bal-
ance the hy-
draulic system
which operates
landing flap brakes and retractable
landing gear—and Airco nitrogen is the
gas widely used for this purpose.
Numerous are the aviation uses of
Air Reduction gases and apparatus. For
instance, an Airco regulator contributes
to comfortable flight at high altitudes
. . . arc welded jigs make possible mass
production of airplanes . . . gas welding
and cutting torches, as well as gas cut-
ting machines play vital roles in the pro-
duction of struts, engine mounts, and
many other important aircraft parts.
With these products and through its
role as a leading producer of atmos-
pheric and chemically derived gases,
Air Reduction is helping to facilitate es-
sential operations in almost every major
industry — from shipbuilding to food
packing. If you would like to receive
our informative publication "Airco in the
News," we shall be
glad to send a free
copy. Write to Mr.
G. Va n Al styne,
Dept. C. P., Air Re-
duction, 60 East 42d
Street, New York 17.
SEND FOR FREE BOOKLET "AIRCO IN THE NEWS
AIR REDUCTION
General Offices: 60 EAST 42nd STREET, NEW YORK 17, N. Y.
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. • General Offices: HOUSTON, TEXAS
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